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I An apparatus for guiding the resection of the head of a humerud ts provided. The apparatus Includes 
en Intramedullary alignment member (10) having a longitudinal axis and structured for substantial axial 
alignment with the Intramedullary canal of the bone, one point of reference for the resection. The 
apparatus also Includes an etframedullery alignment member (38) and a means (24) for rotating the 
exlramedunary alignment member about the longitudinal axis of the Intramedullary alignment member 
to a desired degree of ratrotnrsian. a cutting block (48) end e means for positioning the cutting block (n 
a desired Orientation relative to the head of the bone are also provided. 
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The present invention relates to a resection 
guide, and more particularly id a resection guide 
which will ensure the correct orientation of the 
osteotomy cut of the head of the humerus with respect 
to the humeral Intramedullary canal s 

The humerus to the longest and largest bone of 
the upper limb, extending torn the shoulder Joint to 
the elbow Joint where (t articulates with the radius and 
ulna of the forearm. The proximal end of tile humerus 
Includes the humeral head which articulates with the 10 
glenoid cavity of the shoulder in a ball and socket 
fashion. The humeral head Is nearly hemispherical in 
form. 

As a result of certain diseases, such as rheutatold 
arthritis, the humeral head may become so badly is 
damaged that It must be resected and replaced with 
a prosthetic device. An acute fracture of the humeral 
head may also require Its replacement with a pros- 
thesis. 

The prostheses typlcaDy used for this purpose 20 
Include a stem portion designed to extend Into the 
Intramedullary canal of the humerus end a head por- 
tion designed to replace the humeral head. The head 
portion of the prosthesis extends angularly from the 
stem portion. The osteotomy cut of the natural hum- 2s 
oral head must be made eo that the angle of the cut 
corresponds to the angle between the slam and head 
portions of the prosthesis. In addition, the rotation of 
the cut varies to acflust to bone wear or capsular 
looseness. ' 30 

The humeral head osteotomy cut la currently 
being made fee hand. The elbow of the patient is 
flexed to 90° with the patient's forearm aimed at the 
mid-Una of the operating surgeon's mink. The " 
humerus Is externally rotated 80 to 35" to provide the ss 
recommended degree of retrotoralon In relation to the 
axis of the elbow motion. The osteotomy Is directed 
away ton the surgeon, allowing the surgeon to repro- 
duce the desired retrotoralon In the bone cut Atrial 
prosthesis may also be placed along the proximal 40 
humeral shaft as a guide for the proper Inclination of 
the osteotomy. 

The possibility for error exists with this tree hand 
or "eyeball" approach. Inaccurate resection, even by 
a small amount, can result in an m-fittlng prosthesis 4S 
which may cause complications for the patient and 
may eventually require replacement of the prosthetic 
device. Accordingly, the need exlsteforahumerat cut- 
ting guide which wOl ensure an exact and precise 
resection of the humeral head. so 

The present Invention provides an apparatus for 
guiding the resection of the head of the humerus. The 
apparatus in dudes an Intramedullary alignment mem- 
ber having a longitudinal axle and being structured for 
substantial axial alignment with the intramedullary 65 
canal of the humerus. An extramedullary alignment 
member extends substantialy perpendicularly from 
the Intramedullary alignment member. 



The apparatus further Includes a means for rotat- 
ing the extramedufary alignment member about the 
longitudinal axis of the Intramedullary alignment 
member. This will allow the extramedullary alignment 
member to be positioned at a desired degree of refc- 
rotorsbn, for example! above and substantially paral- 
lal to the forearm. The apparatus also Includes a 
cutting block and a means for positioning the cutting 
block and a means for positioning the cutting block In 
a desired orientation relative to the head of the 
humerus. 

In one embodiment of the present Invention, the 
Intramedullary alignment member Is a rod having a 
proximal end and distal end. The rod Is structured for 
refeasable attachment at the distal end to a surgical 
instrument temporarily disposed within the 
intramedullary canal. The red may have a bore 
through at least a portion of It The bore la of a diame- 
ter sufficient to receive an end of the surgical Instru- 
ment A first locking means may be provided to secure 
the rod to the surgical Instrument 

The means for rotating the extramedullary align- 
ment member may include a collar which Is rotataply 
mounted on the Intramedullary alignment member. 
The extramedullary alignment member may be 
threadably engaged to the collar so that rotation of the 
collar about the intramedullary alignment member 
rotate* the extramedullary alignment member about 
the longitudinal axis of the Intramedullary alignment 
member. 

When the Intramedullary alignment member Is a 
rod having a proximal end and a distal end, the collar 
includes an axial bore therethrough. The bore of the 
collar Is of a diameter sufficient to receive the proximal 
end of the rod. The collar preferably indudas degree 
markings on its surface. The rod may further Include 
a palmer at the proximal end to indicate the degree of 
rotation of the collar about the axis of the rod. 

The means for positioning the cutting block may 
include a first shaft having a first end and a second 
end. The first end of the first shaft Is attached to the 
intramedullary alignment member. The first shaft also 
has a stopping means at its second end. This stopping 
meana may be structured to receive a second ext- 
ramedullary alignment member to a coaxial relation- 
ship to and extending from the first shaft 

A second shaft, having a first and second ends, 
Is also provided as part of the positioning means. The 
first end of the second shaft has a means for attaching 
the second shaft In a perpendicular orientation rela- 
tive to thefirst shaft forslidable movement to a desired 
position along the first shaft The stopping means may 
Include an end cap threadably attached at the second 
end of the second shaft. 

A cutting block has a boas affixed to It A bore 
extends through the boss and the cutting block for 
receipt of the second shaft so that the cutting block Is 
alidably movable along the second shaft. A second 
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locking means Is dbpoaed In a transverse bom of the 
boss to secure the cutting block In a desired position 
along the second shaft. 

The means for attaching the second shaft to the 
first shaft may Include a sleeve havfng a bore thereto 
hrough which is capable of receiving the first shaft. A 
screw receiving portion Is located within the sleeve 
and is substantially perpendicular to the bore of the 
sleeve, A third locking means Is provided for insertion 
into the screw receiving portion of the sleeve. 

The resection guide of the present invention may 
further tndude a means fbrftxlng the cutting block in 
a desired position. The cutting block may Include a 
plurality of holes. At least one fixation member, such 
as a drill, can be passed through at least one of the 
plurality of holes Into the upper bone, near the head, 
thus fixing the cuffing block Into position. 

The advantages and benefits of the present 
invention win become apparent from the description of 
the preferred embodiments below. 

In order that the present Invention may be dearly 
understood and readily practised, preferred embodi- 
ments wfll now be described, by way of example only, 
with reference to the accompanying figures wherein: 

Figure 1 represente a efde elevation view of the 

resection guide of the present invention; 

Figure 2 represente an end view of the apparatus 

of Figure 1 through Doe ll-H; 

Figure 3 represents a partial top plan view of the 

apparatus shown in Figure 2; 

Figure 4 represente a top plan view of the collar 

and rod of Figure 1; 

Figure 5 represents a partial section view of the 
rod and collar portions of the guide of Figure 1; 
through line V-V of Figure 4; 
Fiflure 6 represente a top plan view of the collar 
shown in Figure 4: 

Figure 7 represents a partial section view of the 
coPar portion of Figure 6 through lines Vil-Vil; 
Figure 8 represents a section view of the coPar 
shown In Figure 7 through line V1H-V1I1; 
Figure 9 represents a beck efavaUonal view of the 
cutting block of the present invention; 
Figure 10 represents a side elevational view of 
the cutting block of the present Invention; and 
Figure 11 represents a front elevational view of 
the cutting block of the present Invention. 
A preferred embodiment of the humeral resection 
guide 100 provided by the present invention Is shown 
In Figure 1 , The guide 100 Includes an Intramedullary 
alignment member having a longitudinal axis and 
being structured for substantia] axial alignment with 
the In tramedullary canal of the humerus. The 
intramedullary canal of the humerus Is one reference 
point for the humeral head cut 

In a preferred embodiment of the present Inven- 
tion, the Intramedullary alignment member ts a rod 10 
having a proximal end 12 and a distal end 14. As 



shown (n Figure 5, rod 10 includes a bottom portion 
and a coaxial top portion. The top portion has a smal- 
ler outer dimension than that of the bottom portion. A 
should 19 Is defined at the Juncture between the top 
5 and bottom portions of rod 10, A circular groove 17 Is 
provided at proximal end 12 on the exterior of the tap 
portion of rod 10 to receive a partially open rezarning 
ring 30. A pointer 44 Is also provided at proximal end 
12 above groove 17. A longitudinal bore 18 extends 
10 through at least a portion of rod 10 along is longitu- 
dinal axis, and preferably, through its entire length as 
shown. Bore 18 Sa of a diameter sufficient to receive 
the shank portion of a surgical Instrument such as an 
Intramedullary drill 16 which Is temporarily disposed 
16 within the Intramedullary canal. The shank portion is 
secured to the distal end 14 of rod 10 within bore 18 
by a locking screw 22. 

A collar24 Is rotatably mounted on the top portion 
of rod 1 0 resting on shoulder 1 5. Collar24 has an axial 
20 bore 28 Into which the top portion of rod 10 Is 
received. Collar 24 la freely rotatabie about the top 
portion and. thus about the longitudinal axle of rod 10. 

Collar 24 also has a counterbore 28 best shown 
In Figures 4 to 7. Retaining ring 30 radiates outwardly 
26 from groove 1 7 at proximal end 12 of rod 1 0 and reals 
In counterbore 2d to secure the proximal end 12 of rod 
1 0 within bore 26 of collar 24. 

Collar 24 also has a screw receiving portion 32 
positioned substantially perpendicular to tod 1 0 when 
30 the top portion of rod 10 la disposed within bare 28 of 
collar 24* A locking screw 34 fa provided for tnaerfion 
Into screw receiving portion 32. When screw 34 Is 
tightened, collar 24 Is secured In a desired position to 
rod 10. 

as Collar 24 includes a second threaded screw 
receiving portion 38, Screw receiving portion 36 Is 
also substantially perpendicular to rod 10. An ext- 
ramedutlary alignment member, or lateral rod, 88 as 
shown in Figures 1 and 2 la provided. One end of ext- 

40 rameoullary alignment member 38 (not shown) Is 
threaded end of member 38 within screw receiving 
portion 36, As collar 24 is rotatecf-about the longitudi- 
nal axis of rod 10, extramedullar/ alignment member 
38 wm also rotate about the longfeudlnal axis of rod 10. 

4S "This rotation wQI allow extramedullary alignment 
member 38 to provide a guide for a desired degree of 
humeral retrotoreion by manipulating the patient's 
ibrearm so that It Is substantially parallel to ext- 
ramedullary alignment member 33, 

bo Collar 24 Includes degree markings on its upper 
and side surfaces as shown h Figures 3, 4 and 8. 
When collar 24 Is positioned overthe top portion of rod 
10 and pointer 44 la positioned within counterbore 28 
of collar 24. pointer 44 may be used to Indicate the 

ss exact and desired degree of rotation of collar 24 about 
rod 10. CoBar24 is turned, or rotated, to align the des- 
ired degree Indicator to the pointer 44. The ext- 
ramedullary rod 38, as described above, rotates 
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about tha axis of rod 1 0 to trie same degree as Indi- 
cated by the making* en collar 24. It will be 
appreciated that this degree of rotation corresponds 
to the degree of humeral retrotorslon relative to the 
humeral Intramedullary canal. The aid In the assembly s 
of pointer 44 within Counterbore 28, bore 26 of collar 
24 has a longitudinal groove 46 cut Into Its circumfer- 
ence. Groove 46 Is dimensioned to be of a size and 
shape to complement the configuration of pointer 44. 
Upon passage of proximal end 12 of red 10 through n> 
bore 26 of collar 24, pointer 44 passes through groove 
46 of bora 26 to reach counterbore 26. Collar 24 la 
then rotated to a desired degree, as Indicated by 
pointer 44, about rod 10. 

A humeral cutting block 48, best shown In Figures 1 s 
9 to 11, provides the cutting surface for a saw or cut* 
ting Instrument used to resect the humeral head. Cut- 
ting block 48 must be positioned in a desired 
orientation relative to the humeral head. The desired 
angle fe that which corresponds to the angle between 20 
the stem and head portions of (he prosthesis. A typical 
orientation for the cutting surface may be at a 50° 
angle. However, this orientation will vary according to 
the type of prosthesis being used and/or the size of 
the patient 20 

A positioning means for cutting block 48 Induces 
a first shaft 50. having a first end 52 and a second end 
54 and a second ehsft 56, having a first end 58 and a 
second end 60, 

First shaft 50 Is permanently attached, preferably 30 
by welding, to rod 10 and fa In line with pointer 44 at 
first end 52. A stopping means, consisting of a sleeve 
62. la placed over second end 54 of first shaft 50. 
Sleeve 62 may be either permanently fixed or remove- 
ably attached to first shaft 50. Sleeve 62 Is structured ss 
to optionally receive a second extoamedullary allgn- 
mentrod (not shown). If used, the second extrarnadul- 
lary alignment road would be In a coaxial relationship 
relative) to first shaft 50 tn an end to end alignment, 
held In position by aleeve 62. 40 

In certain Instances, it may be desirable for the 
surgeon to add a second esoramedullary alignment 
member, or medial rod, to aleeve 62. The second art- 
ram eduHary member will be Inline witti the osteotomy 
cut If the first shaft CD is considered to be of sufficient 45 
length to act as the medial alignment means, tha sec- 
ond, medial, extramedullary alignment member, or 
rod, may not be necessary. 

Second shaft 56 Is perpendicularly attached at its 
first end 5B to the first shaft 50 so that second shaft so 
56 |b alldably movable along the length of the fust 
shaft 50. A sJeeve 64 Is attached to second shaft 59 
at first end 58. Sleeve 64 has a transverse bore there- 
through to receive shaft 50. A screw receiving portion 
68 Is located within sleeve 64 substantially parpen- fis 
dicular to the transverse bore. A locldng screw 70, 
second shaft 56 Is firmly secured In a desired position 
along the first shaft 6a When screw 70 b loosened, 



second shaft 66 may be moved along the length of 
first shaft 60 to a desired position. The second end 60 
of second shaft 56 is threaded and Is capable of 
receiving an end cap 72. End cap 72 will toep humeral 
cutting block 48, further described hereinbelow, from 
falling off of second shaft 56. First and second shafts 
50 and 56, respectively are preferably square in cross 
section. 

Humeral cutting block 48 has a cutting surface 85 
and and attachment surface 82, ahown In Figure 10. 
Cutting block48 also Includes a boss 74 affixed to and 
extending outwardly from surface 89. A bore 76. pref- 
erably square In cross section, extends through cut- 
ting block 48 and boss 74. Born 76 Is configured to 
receive second shaft 56 of the positioning means so 
that humeral cutting block 48 Is sfldabfy movable 
along the length of second shaft 56. Rotation about 
second shaft 56, however, b prevented. One hundred 
and eighty degree turns, however, are passible to 
ensure a proper cutting angle from both the left and 
the right side. A transverse bore Is provided in boss 
74 to receive a locking screw 78 so that humeral cut- 
ting block 48 may be secured In the desired position 
along second shaft 56 when locking screw 78 la tight- 
ened. 

Humeral cutting block 48 has a plurality of holes 
located on attachment surface 82 of block 48. these 
holes, as shown In Figure 10, are preferably arranged 
fn three rows 45. 47 and 49. As ahown, surface 82 has 
markings 0, +2 and -2 corresponding to each of the 
three rows with 0 being the middle row of holes 45. 
The upper and lower rows of holes 47 and 49, respect- 
ively, designated +2 and -2 respectively, as spaced 
two millimetres above and below the middle row of 
holes 45, While variation of plus or minus two millimet- 
res Is shown, any other suitable variation win suffice. 

When the cutting block ts property posRioned on 
the positioning means, at least one fixation member, 
such as a drill or pin (not shown) b Inserted through 
at least one or the plurality of holes 45 Into the upper 
humerus. While any of the plurality of holes may be 
selected, It b preferable to Insert the drill in at least 
one of the holes In the middle line 45 (O line) of the 
three rows. 

When only one fixation device Is used, the hum- 
eral resection guide must be left In place during the 
resection. Tha guide Itself will provide a second point 
of fixation which Is necessary to obtain a steady cut- 
ting surface. Alternatively, if It la desired to remove the 
guide during the resection, at least two fixation mem- 
bers must be used to provide the cutting surface. 

Upon placement of the drills or pins through at 
least two of the holes of cutting block 46 Into the upper 
humerus, the entire humeral resection guide 100 may 
be removed. Aa the guide la removed, the cutting 
block 46 remains fixed to tha upper humerus of the 
patient The cutting 48 may be removed from the drills 
or pins, and adjusted two millimetres higher or lower 
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by placing the drills into either the upper (+2 line) or 
lower (-2 line) holes In surface 82 of cutting block 48> 

In use the surgeon makes the desired Incision to 
expose the humeral head. Using a saw or an 
osteotome, a sliver of subchondral bone and any 
remaining cartilage Is removed from the superior-late- 
ral aspect of the humeral head. Typically, thfa piece Is 
about three mMrmetres In thickness and two centimet- 
res In diameter, A drill is guided through the cancer- 
ous bone of the pradmal humerus Into the 
Intramedutlary canal. With the drill In place, the hum- 
eral Intramedullary resection guide 1 00 of the present 
Invention Is then position to provide a guide for pre- 
cisely resecting the humeral head. 

The bottom portion of tod 10 of the Intramedullary 
alignment member is positioned over the shank of the 
dfil 16. Locking screw 22 fe tightened. Collar 24 and 
with It extramedullary alignment member 38, are 
rotated to the desired degree of retrotorslon using the 
degree markings on collar 24 and pointer 44. The 
articular surface of the humerus la rtrfrotared 
approximately 30 to 35 degress fn relation to the axis 
of elbow motion. A similar retrotorslon should be rec- 
reated during this procedure. Thus, the extramedul- 
lary alignment member 38 Is positioned at about the 
30 to 3S degree mark cm collar 24 relative to the 
pointer 44 on the top portion of rod 10. Locking screw 
34 la then lightened to hold the collar 24 and ext- 
ramedullary alignment member 38 In place relative to 
rod 1 0. thereby fbdng the d fraction of the bone cut The 
patient's forearm should be substantially parallel to 
the aadramedullary alignment member 36. 

The cutting block 48 la then removed toward the 
humerus and positioned by sliding second ahaft 56 
along first shaft 60 and cutting block 48 along second 
shaft 66 until the cubing block 48 ba In the desired posi- 
tion. Locking screws 70 and 78 are tightened to fix the 
cutting block 48 Into position on guide 100. Cutting 
block 48 Is then fixed to the upper humerus by Insert* 
ing two approximately one-eighth Inch drills or pins 
through two holes 45 on cutting block 48 and Into 1he 
upper humerus. As described above, one drill or pin 
may be used If the guide (s left In place during resec- 
tion. If the guide Is to be removed during resection, at 
least two drills or pins must ba used. Cutting block 48 
Is then released from second ahaft 56 by loosening 
locWng screw 78 and end cap 72. The remainder of 
guide 100 Is removed from drfll 16 by loosening lock- 
ing screw 22. Ml 1 6 Is removed Iran the Intramedul- 
lary canal of the humerus* 

Following removal of guide 100, cutting block 48 
can ba removed from the two drila or pins In the upper 
humerus and repositioned upwards or downwards by 
2 millimetres to acflust the height of the cut The cut Is 
made using a reciprocating saw which to guided by 
the cutting surface 85 of cutting block 48, 

Altar removal of the cutting block 48 and drills, the 
remaining peripheral osteophytes and the remaining 



humeral head around the anterior, medial and post- 
erior aspects are Dimmed so that the osteotomy area 
approximates the size of the undeisurfece of the head 
portion of the prosthesis. The Intramedullary canal Is 

s then reamed to the desired degree to permit Insertion 
of the stem portion of the prosthesis. The prosthesis 
Is then inserted In the usual accepted manner. 

While the present invention has been described 
In connection with the preferred embodiments, it will 

1o be understood that modification* and variations appa- 
rent to those of ordinary skill In the an are within the 
scope of the present invention. 



is Claims 

1. An apparatus for guiding the resection of the head 
of a humerus comprising: 

an intramedullary alignment member hav- 
20 ing a longitudinal aads and being structured for 
substantial axial alignment with the Intramedul- 
lary canal of a humerus; 

an extramedullary alignment member, 
extending substantially perpendicularly from said 
2$ Intramedullary alignment member 

means tor rotating said extramedullary 
alignment member about the longitudinal axis of 
said intramedullary alignment member to allow 
said extramedullary alignment member to be 
so positioned at a desired degree of retrotorslon; 
a cutting block; arid 

a means for positioning aald cutting block 
In a desired orientation relative to the head of the 
humerus. 

38 

2. An apparatus as claimed In claim 1 wherein aald 
intramedutlary alignment member comprises a 
rod having a proximal end and a distal end, aald 
rod being structured for releasable attachment at 

40 said distal end to a surgical instrument tempor- 
arily disposed within the intramedullary canal. 

3. An apparatus as dalmadtndaim 2 wherein said 
rod has a bore through at least a portion thereof, 

49 said bore being of a diameter sufficient to receive 
an end of the surgical Instrument 

4. An apparatus as darmed In dalm 3 further com- 
prising first locking means to secure said rod to 

so the surgical instrument 

5. An apparatus as dafrned In any of claims 1 to 4 
wherein said means for rotating said extramedul- 
lary alignment member comprises a collar rotatr 

ss ably mounted on said intramedullary alignment 
member* 

6. An apparatus as dalmed fn dalm 5 wherein aald 
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extramedullar^ alignment member Is threadably 
engaged to said collar. 

7. An apparatus as claimed in data 5 or dahn 8 
wherein sard Intramedullary alignment membar fi 
comprise* a rod having a proximal end a distal 

and and said collar haa an axial bore theret- 
hrough of a diameter sufficient Id receive said 
proximal end of said rod. 

10 

8. An apparatus as claimed In claim 7 wherein: 

said collar further comprises degree mark- 
ings on the surface thereof; and 

said rod further comprises a pointer at aald 
proximal end to Indicate the degree of rotation of is 
eald collar about the longitudinal axis of said rod. 



An apparatus ae claimed In any of claims 1 to 12 
further comprising means for fixing said cutting 
block in said desired position relative to the bone, 
said fixing means comprising: 

a plurality of holes through said cuffing 
block; and 

at least one fixation member for passage 
through at feast on of said plurality of holes and 
passage into the pone. 



9. An apparatus as claimed in any of claims 1 to 8 
wherein said means for positioning said cutting 
block comprises: 20 

a first shaft having a first end and a sec* 
ond end, and being permanently attached at said 
first end of said first shaft to said Intramedullary 
member and having a stopping means at said 
second end of said first shaft; ze 

a second shaft, having a first end and a 
second end, said first end of said second shaft 
having a means for attaching said second shaft In 
a perpendicular orientation relative to said first 
shaft for slidable movement to a desired position so 
along said first shaft and having a stopping 
means at said second end of said second shaft 

aald cutting block being configured formid- 
able movement along said second shaft and 

second locking means to secure said cut- ss 
ting block In a desired position along said second 
shaft 



10. An apparatus as claimed In claim 9 wherein said 
means for attaching said second shaft to said first 40 
shaft comprises a sJaeve having a bore theret- 
hrough to receive said first shaft and a transverse 
screw receiving portion; and 

third looking means for Insertion into said 
screw receiving portion 49 

11. An apparatus as claimed In dalm 9 or claim 10 
wherein said stopping means on said second 
shaft comprises an end cap threadably attach- 
able to said second end of said second shaft » 

12. An apparatus as claimed In any of claims 9 to 11 
further comprising a second exframedullary align- 
ment member and wherein said stopping means 

on said first shaft Is structured to receive said sso» 65 
ond extramedullar/ alignment member in a 
coaxial relationship relative to said first shaft 
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FIG. 6. 
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FIG. 10. 
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